per 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED U NDER THE PATENT COOPERATION TREATY (PCI) 

WO 92/19090 



(51) International Pateat Classification 5 
H05K1/16, 1/18, H01M 2/10 



Al 



(11) International Publication Number: 
(43) International Publication Date: 29 October 1992 (29.10.92) 



(21) International Application Number: PCT/GB92/00688 

(22) International Filing Date: 15 April 1992 (15.04.92) 



(30) Priority data: 
9108101.8 



16 April 1991 (16.04.91) GB 



(71) Applicant (for all designated States except US): DOWTY 
ELECTRONIC COMPONENTS LTD. [GB/GB1; 
Kingsditch Lane, Cheltenham, Glos GL51 9PG (GB). 

(72) Inventor; and _ , AV , ^ , 

(75) Inventor/Applicant (for US only) : RADMALL, Paul 1GB/ 
GB]; Marsh Lodge, Marsh Road, Leonard Stanley, 
Stonehouse, Glos GL10 3NG (GB). 

(74) Agent: HOGG, Jeffery, Keith; Patents Dept., Dowty 
Group Services Ltd., Arle Court, Cheltenham, Glos 
GL510TP(GB). 



(81) Designated States: AT (European patent), BE (European 
patent), CH (European patent), DE (European patent), 
DK (European patent), ES (European patent), FR (Eu- 
ropean patent), GB (European patent), GR (European 
patent), IT (European patent), JP, LU (European pa- 
tent), MC (European patent), NL (European patent), SE 
(European patent), US. 



Published 

With international search report 



(54) Title: ELECTRICAL POWER SUPPLY 




(57) Abstract 

The invention provides a circuit board (1) incorporating an integrally formed electrical power cell (7) By feminfi ; the cell 
within the board (l), the need for a case for the cell (7) and the requirement for connecting wires is eliminated reducing weight 
and component count over known arrangements. 



<WO._ 9219090A1 I > 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify Stales party to the PCI on the fiont pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


Fl 


Finland 


Ml 


Mali 


AU 


Australia 


PR 


France 


MN 


Mongolia 


BB 


Barbados 


CA 


(iafaon 


MR 


Mauritania 


BE 


Belgium 


CB 


United K indium 


MW 


Malawi 


BF 


Burkina haso 


CN 


Uuinca 


NL 


Netherlands 


BC 


Uulg*ria 


CR 


Greece 


NO 


Norway 


BJ 


Benin 


HU 


Hungary 


PL 


Poland 


BR 


Brazil 


IE 


Ireland 


RO 


Romania 


CA 


Canada 


IT 


Italy 


RU 


Kuiiiun Federation 


CF 


Central African Republic 


JP 


Japan 


SD 


Sudan 


cc 


Congo 


KP 


Democratic Peoples Republic 


S£ 


Sweden 


CH 


Sm.ii/ci tamJ 




of Korea 


SN 


Senegal 


t:i 


Cdtc J'lvoirc 


KR 


Republic or Korea 


SU 


Soviet Union 


CM 


Camcroon 


LI 


1 icditcaktcin 


TO 


Chad 


Cb 


Occhusfuvuita 


LK 


Sri Lanka 


TC 


Togo 


DE 


(jcrmany 


Ul 


lai&cnibourg 


US 


United Stales of America 


UK 


Denmark 


MC 


Monaco 






ES 


Spain 


MG 


Madagascar 







BNSDOCI[><WO 9219090A1.I > 



INTERNATIONAL SEARCH REPORT PCT/GB 92/00688 

fcararnatmaai Application No 



L CLASSIFICATION OF SUBJECT MATTER (tf wnl ftaglfkafieo symbols eppty, iaihaf til)* 



Accordiag to tjaaraatioaal Patent Classification (IPC) or to both Nanooal Oassfficatioo and IPC 

Int. CI. 5 H05K1/16; H05K1/18; H01M2/10 



O. FIELDS SEARCHED 



MUiaraDoaacotttiooSorcW 7 



Classification System 


Oast Ifkmtop Symbols 


Int.CI. 5 


H05K ; H01M 



Documentation Searched other thao Miaunua Doanamtatioo 
to the Extent that such Documents are Included in the Fields Searched* 



DX DOCUMENTS CONSIDERED TO BE RELEVANT* 



Category 0 



Citation of Document," with 



wkin appropriate^ of the i 



HAmnt to CUim No." 



PATENT ABSTRACTS OF JAPAN 

vol. 15, no. 200 22 Nay 1991 

& JP.A.3 053 584 ( NEC CORPORATION ) 7 March 

1991 

see abstract 



2,8 



* Spcdai categories of dttd documents : 10 

'A" document definiag the geaeral state of the art which is aot 

considered to be of particular lefevaace 
*E* earlier document but published oa or after the international 

fillnf date 

*L' document which any threw doebts do priority dain(s) or 
which Is cited to establish the publication date of toother 
citation or other special reason (as specified) 
'O* docaeaent referring to aa oral disclosure, use, exh i bi ti on or 



amatiooal filing date 
or priority date and aot ia conflict with the spnfirition but 
cited to nnderatnnd the principle or theory ueecrtjing the 



*P* document published prior to the mtcmatiooai filing data but 
later than the priority date claimed 



"X* document of parrJcniar rekvance; the daimod invotioo 
ounce he cansMcred novel or cannot be considered to 
involve an mvcative step 

*V* docsnicnt of particular relevance; the daimcd tnrentiaD 
cannot he considered tn Involve an inventive step when the 
document is combined vdth one or more other such I 

faSeart* C ° ilbiMtk)a t °* 1 



IV. CERTIFICATION 



Date of the Actual Completes of the International Search 

20 JULY 1992 


Datt of Mating of this International Search Report 

29.07.92 


EUROPEAN PATENT OFFICE 


Sigma, of Aatfcorind Officer 

GO0SSENS A. ^3&^ 



i FC7/XSA/Z10 (i 



MS) 



<WO 921 9090 A 1 t > 



WO 92/19090 



1 



PCT/GB92/00688 



ELECTRICAL POWER SUPPLY 
Field of the Invention 

This invention relates to electrical power 
supplies for circuit boards. 

Background of the Invention 

It is generally desirable in electronic products 
to reduce the size and weight of circuits, and 
great advances have been made in this regard by 
the use of circuit boards such as printed circuit 
boards and integrated circuit components. 
However, a limiting factor for battery powered 
electronic products has been the size and weight 
of the batteries currently available, which can 
now be the largest and heaviest components used in 
such products. 

A further problem associated with batteries is the 
need to connect by clips or wires soldered to the 
battery the circuit it is to power. This adds 
undesirably to the component count and the number 
of operations to be performed to make the circuit. 
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Brief Summary of the Invention 
In order to alleviate these problems, it is 
proposed according to the present invention to 
provide a circuit board with an electrical power 
supply comprising a cell formed integrally in the 
circuit board* 

By forming the cell integrally in the circuit 
board, it is possible to eliminate the requirement 
for a separate casing, since in effect the circuit 
board performs that function. This allows a 
reduction in size and weight of the power supply, 
and allows it to be readily accommodated in the 
available space provided by the board. The cell 
may be rechargeable or nonrechargeable . 

Electrical connections will be made to the cell by 
means of the electrically conductive surfaces of 
the circuit board. The electrically conductive 
surface will be that provided to be etched to a 
required circuit pattern and to which electronic 
components are soldered to form a circuit. 
Commonly these surfaces are made of copper because 
of its good electrical conductivity. By making 
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the electrical connections to the battery by the 
conductive surface of the circuit board the 
requirement for separate clips or wires is 
eliminated. 

The circuit board may be rigid or, where it is to 
conform to another shape, such as an inside 
surface of a case, it may be made flexible. Where 
it is flexible, the cell is also preferably 
flexible. 

The cell may be formed in a cavity, depression, 
aperture or blind hole made in the surface of the 
circuit board by, for example, drilling or 
grinding. Where a hole is made through one of the 
surfaces, a vapour or gas proof layer may be 
provided to seal the hole against the ingress of 
contaminants and/ or the leakage of vapour of gas 
as the cell operates. 

Preferably, the vapour proof layer is electrically 
conductive to provide an electrical connection to 
the cell. 
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The vapour proof layer is preferably sealed at its 
junction with an adjacent electrically conductive 
layer of the circuit board by an electrically 
conductive sealant serving to provide a vapour 
proof seal and to electrically connect the layers. 

Advantageously, the cell is formed within the 
board before addition of the electrically 
conductive surface or surfaces. The electrically 
conductive surfaces will then provide vapour proof 
layers eliminating the requirement for an 
additional layer and sealant. 

Brief Description of the Drawings 
Specific embodiments of the invention will now be 
described by way of example only with reference to 
the accompanying drawings , in which: 

Figure 1 shows a plan view of an electrical power 
cell and a circuit board in accordance with a 
first embodiment of the invention; 

Figure 2 is a section along line II-II of Figure 
If and 
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electrically conductive layer of the circuit board 
by an electrically conductive sealant to provide a 
vapour and/or gas proof seal and to electrically 
connect the layers. 

6. A circuit board as claimed in claim 2 wherein 
at least one electrically conductive surface of 
the board provides a vapour and or gas proof 
layer . 

7. A circuit board as claimed in any preceding 
claim wherein the boards and cell are flexible. 

8. A method of forming a circuit board 
comprising providing a core clad with first and 
second electrically conductive layers, forming a 
hole through the first layer, forming a cell 
within the hole in good electrical contact with 
the second layer, forming a vapour and or gas 
proof electrically connecting the vapour and or 
gas proof layer electrically conductive layer and 
the first layer. 
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Figure 3 is a section through an electrical power 
cell and circuit board in accordance with a second 
embodiment of the invention. 

Detailed Description of the Preferred Embodiments 
With reference to the Figures 1 and 2, a printed 
circuit board 1 has an electrically insulating 
resin core 2 clad by upper and lower electrically 
conductive copper layers 3 and 4 respectively. 

The copper layers 3 and 4 are selectively etched, 
in a manner well known, to provide a network or 
circuit pattern of electrically conductive tracks 
(not shown). Circuit components 5 are soldered to 
these tracks to form a circuit. The components 5 
may include microprocessors, resistors or other 
electronic/electrical components to suit the 
electrical application for which it is designed. 

Within a blind square hole which extends through 
the upper copper layer 3 and the core 2 to an 
inner surface 6 of the lower copper layer 4 is 
located an electrical power cell 7. 
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WE CLAIM: 

1. A circuit board with an electrical power 
supply comprising at least one cell formed 
integrally in the circuit board. 

2. A circuit board as claimed in claim 1 wherein 
electrical connections to the power supply are 
formed by at least one electrically conductive 
surface of the circuit board. 

3. A circuit board as claimed in claim 1 or 2 
wherein the or each cell is located in a cavity in 
the circuit board and sealed by a vapour and or 
gas proof layer. 

4. A circuit board as claimed in claim 3 wherein 
the vapour and or gas proof layer is electrically 
conductive to provide an electrical connection to 
the cell. 

5. A circuit board as claimed in claim 4 
wherein the vapour and or gas proof layer is 
sealed at its junction with an adjacent 
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The electrical power cell 7 is a lithium solid 
state battery and comprises an anode of lithium 
metal foil 8 placed in the hole in good electrical 
face-to-face contact with the lower copper layer 
4. A layer of polymer electrolyte 9 is provided 
over the upper surface of the lithium foil 8. 

A composite cathode 10, comprising a polymer and 
an active cathode material and an aluminium foil 
backing 11, is provided over the electrolyte layer 
9. 

The aluminium foil backing 11 provides a vapour 
proof covering as well as an electrical pick up 
from the cell 7. A fillet 12 of conductive epoxy 
sealant completes the vapour proofing of the cell 
7 and additionally electrically connects the cell 
7 to the upper copper layer 3. 

Connection between the cell 7 and the circuit 
components 5 is completed by through hole plating 
(not shown) to the lower copper layer 4. 

A second embodiment of the invention is shown in 
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Figure 3 in which like parts are given the same 
reference numbers as for the first embodiment. A 
cell 7 is in this case formed in an aperture in a 
core 2 of a circuit board 1 prior to a cladding 
process in which copper layers 3 and 4 are glued 
to the core 2. The layers 3 and 4 encapsulate the 
cell 7 preventing ingress of contaminants. 

The copper layers 3 and 4 are then etched in a 
manner well known to provide a network of 
conductive tracks to which electronic components 5 
are soldered to complete the board 1. 

In alternative embodiments of the invention, a 
number of cells may be provided at different 
locations in the circuit board and electrically 
linked in series or parallel to give the required 
voltage and capacity. 

Where the cell is located prior to cladding of the 
board with the conductive layers the vapour proof 
layer and sealant may be dispensed with, their 
function being performed by the conductive layers 
alone . 
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